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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To enhance display grade in a color display on a 
liquid crystal display device using a ferroelectric liquid crystal. 

CONSTITUTION: This device is provided with a liquid crystal 
display panel 2, a liquid crystal driving means 3 driving the 
liquid crystal panel 2, a light irradiation means 4 irradiating a 
red color beam, a green color beam and a blue color beam 
from the rear of the liquid crystal display panel 2 
synchronizing with driving timing by the liquid crystal driving 
means 3 and a light selection control means 5 selecting a 
color of an irradiation beam irradiated from a light irradiation 
means 4 and controlling an irradiation time, and the light 
selection control means 5 is constituted so that any one 
beam among the red color beam, the green color beam and 
the blue color beam is irradiated in timely synchronizing with 
plural times of write signals after a fixed time elapses from 
the output timing of the write signal outputted at every 
prescribed timing to the liquid crystal display panel 2 by the 
liquid crystal driving means 3. 
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C57) [gift] 

8fe#2^*^*Jra»trS:*KllM#K4£. t£J$ 

mmmm^st 5 « > & jugt^© 3 k * o * 
n#> i ocD*^5SB#M«-r-2> <fc ^ KtSfS-r*. 
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(2) 

1 

smsum^mtczzismsu £ >vi,cmwLxmBiM, 

BBfcjiaw^a*6JB8*3nsj««3te©e*aBR-r*i i 
k . jRtrem zfflwrz XMRmm^st £ . 

m&%mwmm&u> ffiamgkmh^&ic .a k> mim 10 

j&H^SiSH. .- 

C>fc^ B e a ^^*Jl'-e*>S c i*«FftiT SBWOB 1 IB 

&wr * c t zim 1 1 z> mxm 1 * fc« 2 taut©* a 

30 

C £ «1«ft<b T 5W3J8S 1 * fctt 2 KmmB, 

m&ffi&wtom&m*. 40 
&w-r £ c <t £ r 4 mxm 1 £ fc« 2 smmsk 

[11*^6 ] Megs' + v &SI*1£ifta-fe;l/« 

«5ieis©?gAa^a„ 

[»9i©»MttK9n 50 



#P3¥V-2 8 115 0 

2 

[0001] 

[ 0 0 0 2 ] c»»©»s5 —mc. wm^mftzm 

©#«*SI6#«i<.»5) « T^gimftj fl/rE8iJS 

s. 

[0 00 3] **«©»»■<?«. C<D£*>t£ fi|fe#ffi£ 
J3ot>©*i*r) v C©J:5ttj(Ult r^HlMS ( F 
LC : ferroelectric liquid crystal) J £P¥A/"Cfcv 

tixis <P . ^^KAttT&RKlIX?* r>X »,»*© 

[0004] L/^L/. ^■©^•ie?'J«3u^f"; fffi. 
m>m&t\z±<mt£K> . ^^^©stt^satcsii: 

tt56f Ifil* 6— J£&aft«t»fcE?U £ ft r>r . ©*|6] 
3W*SB*>e>^©JS^£^L.-ro-r*i4J:^(cafei>*. 6 

< ^ xm K b r 1 . 
[0005] 3lal«tt^Rii©6#^©t^ -j ?«a^. ^ 

9 *>«<&££. 61*/t«jS*J»«iStir«a^F- 

^mE^rftl^-S £, «ff©jE*fc«A©g14tCcfc t»)R« 
^©^(6), ftttofc. i«a»^©iai**W0SA*c<!: 
*i-C#4„ C©W3#^.(C^Aj:B#^«. *?fo^ 

®0c#<. 1 0 0^»©l»J:»)t)i«,>l&S«FHfc«& 

[0 00 6] ?Siimi4ig B H a -CB. C©«fc5a]*iaaStt 
©ffiiCt, TN (twisted nematic) , STN (super t 
wisted nematic ) !?©<£ 5 tcm&lcjz ^XWlLt 2>m 

m\~}i<i>zMmLxmm-rzi><D±mtj:'>). 

$5et$8£ft£5R£5£tt (bistability ) -e© 

t>rti*>©sje«ffi*«#r4 > * u f¥ffl*»oc £ 
^saa^fcfsi^rfco. m»ft* 3 )Ac^c£^£. 

tab. c©«a»«tt«&a©e»»«%*raor* 



(3) 
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[o6o7] mw&mmmmnm&iz. ccmbrw* 

tc^<o^m^mm^<om^mm^ ioomsht 
a»©«atcJt«br^«:jBat?*«!), l*»*>. 

[0 0 0 8] L*»U 9SB«tt*a©««r*i55S?3E 
*<D * * -Ctt*fHBI«5Wli LC>„ 

[0010] 

glilttt, AE'JLT, ii^-y ^;^iLCD (Li 
quid Crystal Display) £ v ^7-3lclf LCDi^* 



[ooi l ] *>y-y ^;^ilcd^ ffi/BftWS;^ 
-fit**** &zwxmLUJf&<DMmm&mm&Lc 
DUfiimoem (b/w) ^t^iurffli^n, 

sn*. fir, ae^y^^Y h^LCDWBBcc#»n 
£ft, ittttaiLCDibri£fflsti4©3W--«wr* 

[0013] 





Cop 


tttt«£(V) 

Vmin— Vmax 


M 


f (Hz) 




2.5 


1 1 .4-1 8.8 


0.65 


9.8 




2.5 


1 1 .5-20.7 


0.80 


1 7.4 




2.5 


1 1 .5-21 .4 


0.86 


9.8 



-LCDiltlt MtUZ. »ftl2-Y>^, 
YX^2 6 0 x 2 0 0mm 2 , 1»6 3 9X4 0 

[0014] co^A'OffiftRtett* #t**P I /P I 

ffiffl^TC^o 30 
[0 0 1 5 ] H 1 1 «, *B*ttv;^2;5-LCD<Z> 

»rM0-C<fc£ o fr*>\ HI 1*, 10 1 1 0 

2«^^SS, 103R«^fe (Red) 777-7^ 
10 3Gttift (Green) *7-7^^, 
10 3Bliffe(Blue)^7'7^^. 103M 

li^^vF U^*, 1 0 4«aHjl|Sffi % 10 5«S 

tns, i o 6»ei^nt. 1 o 7 ttttsitt&tta, 1 0 8 
izmmmx&z. 

[0 0 1 6] CCD^^-LCDCDigSft^S^C 
[0017] L*»U ^7-7^1/mCDTO 

yj bfrh<Dftomm®^mmcmitL, ttc r, 
g, B031M1 oomffit ur*7-i^if^i 

[0018]-^ *7-7tIiLCDW, LCD'** 



[0019] fit, wao&n (b/w) 

<D&f$m<D*y-%:m±LX^ StftSSOW^-. RGB 

Mfflr ttjssiaoae** *v * a a » 2 s 7-^ 

«L/cRGB*^-3feaa^ffllr*6n*©^—«»"C* 

So 

[0 020]@12lt ia®©*7-36fiaLCD© 
SSMWEBT**. 012*, 2 0 1l«Kfi»$ 

2 0 2«K36^>^ 2 0 3W3fc8Rffl-feJk 2 
0 4R«^7-7^;^ 4 2 0 4Gtt»e*7-7 

2 04B«tfe^7-7^l/^, 2 0 5BSI 

[0 0 2 1 ] &L±<D&mc*si,*X , EtftS©/7^-jfeiS 
MLCDCCfet^^>'-^>^ + ;U^7^-ffp^ (color se 
quential lighting ) ^^C-Ot^TlftHJ-T & 0 

[0 0 2 2 ]H13B. 5r>Sx + ;U*^-JH98*S: 

[0 0 2 3] f-^>-> + ;u^^-MeB"C«, 1 

&mm&3m&*>y-<DR t g, Btcstis-raa-^©^ 

^7 U-2»te#«(3tt. Zft?tl<DV7yi>-2*m\®tp 
[0 024] CCt, S*ii*n/c4#S*^-©H« 
[0 02 5] t^cb^, *^-*aS®SLCDCC*or 



(4) 

5 

So 

<t Jt«OT L C D<Dj£g&fi#4>& < <fc 3 {S^iTC& 
*C£*W#3ftSm>9«:. jt(D*iJfflS!6*3WBc*Ci 

[0 0 2 7 ] L1ttfir>X % WiSj£S*f#S<!:-ra3fiS}« 
fi»K»^fcLCDt?tt, SKB/W) 
i <Dffl#^:btf Cc J: £ # 5 -m?jkjj&1fi * 4 . 

[0 0 2 8] 

fc*7-j6aBSLCDcc*o-ctt. ttmtt«A®ffia 
M<o^mrwu^f) snrt^ci*^ 20 

/cft:«>, JMT«cifi^SJ:5ttm»^*-5fc. 
[0 02 9] "i-ftto*, 5r>^^;l/i7^-«gl8*SC 

[0 03 0 ] Ltc&r>X. miCly\s-&Mffl$:3-0<D 30 
[0 03 1 ] 

TOD* ^ -«5kCC*jW £^ D D n{4£^<££ C £ £«JH<2: 
[0 03 2 ] 

AfSBiKJiiBtt*® *c <fc 0 iJEifc JMW** ^«c» L 



4$|{§^7 - 2 8 1 15 0 
6 

[0033] ccorn^. m>m 1 tffiLozmicm&x . 
IM»*fflt>ft:»UM^<*jurft*c4*4»4i/r 

[0 034] C©»&. IftRfl 1 */c«2IBttO*^tC 

6Wt^t$*3 > * ^ > 

§P4 V K^^^jttWwcccfc^rajRSiiftia*^^^* 

*»B0eShft:^ft:tfll»^*IBBP»4. Wt4C 
[0 0 3 5] 85 ft:. C©»^ 1 *ft:«2fSKC0 

3ftft^©*©«BEiK«<z>36*aa'rs*^--7 

[0 03 6] 2*>CC V C<Di&&* *ft:«2IBK 

;u xmm 3 n a#*a0? wcc aa-r 

[0 0 3 7 ] ^Ut, COi^, IS*3S4*ft:«5iB*8 

*aw** swwtti»^*^ft*^*»*4 , r*c 

[0 0 3 8 ] 

cc mMumt** 6 3 ft & m » &&m^<D tux * a 

o©3t3^ai«JHt*3ft4ft:ft, $ h b b *^a^;UcM^ 

ftoo v ^7 ^ — W\7*> ft -5 „ 
[0 039] CCDit^, W3Kffl2«:BBIW4J:^«:, % 

R»tt«fi*ffltift:jRa^^6BK:*5lir, ^7^-^ 
ccfc 6 m7fi&{iL&Mti> h ft 5 o 

[0040] ccdj^, n«q[3 (cEtt-rsmflris. 

fi^l *ft:ttW«3l2EiW)»9iCCfll*r, *JHW* 
gilt, »6flt*^>^ »6ab69>^ 
*^>^ttSLtR»6h, ^>^atR»«:J:or«. 

^ > 6 jsatr^ * ^ > 3 ft £ 
iiitc WftScccfcoraiRSftftiait^^^^ai) 



(5) 

7 

[oo4i] cnttj^-c, mgkwm^-mfr z>mt}$ti 
yt&viit&ft<D^Tnfrir>oftf)mmzti, mas 

h tt ? - v 4 )v z mc j: K> &m$i$:<Dft&mtRmc 
mmzti. mmcD&mmmztiz. io 

[0 04 3 ] CftKJcoT, ^fg«i^S^6Hi^5n 

[ o 04 4 ] £ hie , cvm&rm&mb iam-?z>ft 

[0 04 5 ] cnccjror, ^igsft^^em^^ti 20 

[oo4 6] ^or, m^mettt&M-rzmMxte. m 
^^-^mmom^m^m^c^xmmuytiy^y z 

[0 047 ] 

mnm ht\ ^mmwM^mmm^m 1 -as * 30 

0MLXI&W?Z o 
[ 0 0 4 8 ] *-J\ *iaS«©«|RR*ttl8T*. 
[ 0 0 4 9 ] H 1 2BIJSWoSaB«l5R*7ft-r^o * 

[oo50]ii octe^r, sRa^7nS6s 1 ffiaai 

[0 0 5 1]H2tt, «B3t^*;l/2©Nffiigr«b 

[0 0 5 2 ] KAft7n^*^2» % 02tc^TJ:^t, 40 
#7 XII 11. 12, <B*« 13, 14, jgBJUg 1 
5 , 16, BBIbIR 17, 18, X^-tJ- 1 9 , KM 2 

[0053] *7xisi i , i 2(D^ffjJBitc«, -en 
i 1 . i 2<D*fifijffiictt, *n*nja?HtB«B i 5 , 1 6 

*}fcflEU 3 ftS^««15, 16 0SIW1BB 
[0 0 5 4 ] IBfaMl 7, 18&2, ^t^>y^i*o^s 



«fBfl¥7 -2 8 l l 5 0 
8 

»; (PVA : Poly Vinyle Alcohol ) 

[0 0 5 5 ] X-^-iJ- l 9 «BHz;UD;tf ^*|i(|=Fi> 

[0 0 5 6 ] WLMM2 Ott, 2 t5«Dj8W«c*f^xa« l 
1,12 WCC»^5«Wltt*ar* 0 , ^^HM-C 

[ 0 0 5 7 ] a 3 ttj|IBIb^i23 ©Bf»«J«*m-r 
[0 0 5 8 ] ffiARtt#S:3«. H3«:7ft-rj:9K:. ft 
igfflbtoISS 3 a £ , m^^^^^2<D^^:>WM^:mW} 

[0 0 5 9 ]^ur, cnfeoffittHKw. EH*ua^ 

(Video Ranciom Access Memory) ^&C^tt£ ft/clS^"^ 

• *<< $>#fflwm^icmr5i,>xmikm^*>\'2 

[0 0 6 0 1 H4B, 4 aufjtatiwow^a 

5 osSB««E%^'r ar* s. 

[0 0 6 1 ] 3feMI*^S4«, S4CC^-rct^CC, ^fe 

4B^e>«^$nr^a e 

[0 06 2] *fc. 36aBRWffll*l85«, S«j6^>^ 
4R. 4G, 4 B£fgSb^&fg»a*6 £, igfflj^ 6 &C <fc 
9WBrrS»*^>:/4R. 4G, 4 B£jItR3T&t7> 

M*7>^4R, 4G, 4B^3^R^ 

-r^6B3^6ttrj, 7>^a!f?SB7W. ^'^^^^h^ 
^CWffl-r-S^3feF^-r^'6R, 6G, 6B^0#i 
M/^i7ai, §^h'7^^6R, 6G, 6B 

7 b <tfr6flteE3*VC£. 

[ o o 6 3 ] ^cc, *se»wottf¥ atm) *»wr 

[ 0 0 6 4 ] 0 5 *J|i6Wtc*jW4?Rffi*7S^'*il/ 
2ROm7>y4R, 4G, 4 B^CDlESbff^^-T 

rnrft^. ft*?, as*, DRttjBeiawf 5 -*^ 

PRtiRfflfg^K^^^igSj^^UX, PG 

[0 06 5] $r, *a»^*ii/2 «c«s%r^»iii« 

f-WA/D3>^-^ (H7S#r) ^UVRA 



(6) 

9 

(B^tMT) KIJ:0jaiR3tl}fcVRAMF*9©*-»-# 

SS3 aRtf3*>Ktt0K3 bfcHfcfrSti*. 

[0 06 6 ] HBttHK3 aSCXn* 

>ggSfcleIS83 brtt. H5CC^*rj:5CC, l/180s 
ec«&CR. G. B©«1^^7U-A)BIB3WHjeStl. 
S6«C, Stf^7U-AJtBH*cc t l/7 20 secS 

(T&toft, 1/4^^U-AS8IH> fc^e-igkfe- io 
tfeiif-^^V^DR, DG. DB*J«JttSv^ 
*2WpaiS*i*. 

#3&Jffl*Sti % ^©^h^^^BR, 6G. 6BCC 
» 0 r »iRBKc£»fc ^y 4* mWl'Vl ti&. 
[0 0 6 8 ] cntci-^r. ^TJOl /4t^^^ U-A 20 

*3Wtftoti, »*ii*^SSL/cfft«:ifteM*-5>^4 

ttZtlZ. *>t£Mt. C<Dm&. iS»a^^*ib2K:» 

^DR^ffl^nSCiJCcfcl l/7 2 0 sec»C 

[0 0 6 9] fit, Rffl«©»*i&*£H«fcL"C, 
GBH& BiBfe#»*i&**v f3BD17l/-A«IBI 
(CGttte. 1/6 0 s e c) ©raltCR, G, B<D§# 30 

[0070] ctucj^x, &mm.&mikzm^tcwtgi 1 

[0 07 1 ] fcTK *»W0>»attfl&G«IJB«*, 0 

6. H7*#j|gLTi»Hjrra. He. H7tc*$ii 

[0072]^6H ^tKOTKfett S jRS«7ni8E 1 40 

[0073] h6«c*jc»-c, ^mwsmmm^WLA 

*^4 a t©ratC--f*WCC?f^$n)rc^+ v £SB5 a 
JS^tl^ 0 50 
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[0 0 7 4 ] afil*7>y4Wtt. 2»#«4a©«« 

[0 0 7 5]i7K«4a^ SWfcT * "J JMR#>6flMK 
xm<i><DX$>K>. *©affiCC«, «#«4afc«fc03* 

fcfc. 5»5fe«4 art&CA*L^*^z»36«4 a<3Dllffi^ 

[0 0 7 6 ] H8«. :^***»5 a**fi«-*9ifflt 

[0 0 7 7 ] 3fc^+* £355 att, H8Cc^rJ:5CC. 
*7^I«2 1, 2 2,3IS««2 3. 2 4, E#l2 
5, 2 6, I2ftJS2 7, 2 8, ^^t2 9, SSiSUtt 

[0 0 7 8 ] #~>;*S*§2 1,22 OStifijffitCtt, f ft 

-en2Bj^®23, 2 4 *ff^-r igwm® 

2 3, 2 4©j*rfijffi«:«, fn^niil2 5, 26^ 
JfrSU ^ii2 5, 2 6 0«ffl«:«Eiaigl2 7. 2 

[0 0 7 9 ] KfrJg2 7, 2 8«, 7e>^&i*0«il 
[0 0 8 0 ] *^-lJ*2 9tt, 

[0 0 8 1 ] SftliraKJUi 3 0 tt, SSffitt©H-Cfi» 
[0 0 8 2 ] #^-:7 -r JU£gR5 b*C*sC*£#fe (R, 

g, b> <djj^-7 4>\sz\*. ft%nmt£t), mmmt 

% - >&m>xj&f8& & i> <dx$> -So 
[0 0 8 3 ] &±.<Dffimictei,>x. 

xm^oxy-WK^nzicibiiCR ■ g • Bcc^^n 



(7) 

11 

4 iU*CC«HW4*2/i- ^fg5 ate* 

[0084] ^c&c iseoa^iaft^-ai^flMisti. 

jfcsi»9*fl5 a#Br5©D*-f 5>^T, afro, 

rosi«BKw*>ttiiittto % bij^u- io 

»Sti4*3W6i/+ * *»5 aCc<fc9 3!RWte#^---:7 
^;U^g|55 b£SMOT3tfe£ft/cf£CC^7tfe4 aCD*S 
3WCJHS* 5 *xr«»«*^*^ 2 * * ^ >r h (iEW 

[o o 8 6 ] coijz^te^mmmvte. x^-ytmsLCD 20 

[0 08 7 ]i9«, H7«:«t>i«»a7n«Bl©» 

[0 0 8 8] WifiCD^JtWTB. &a»*^ >7'4W^ 
6flW*3*ifc#tt. %W?»S5aCCJ:99ftB«c* 
7- v 4 ;U£SP5 b *^Or«36«4 aCDMSPCcJISS* 

^3*ifc:*M\ #^-7 ^£955 b£j§®*T 30 

**§B5 atC<torM®/#2MCD$fJ»^7^*>CDr* 

[0 0 8 9] CfttCcfco-t, *HSfiffilTW, hu^OUSS 

[0 0 9 0] *»H^<0»a&-€-(Dffi©|gJft{«*. 

01 o*#jraLrgftgrrs. fc*?, iiom^r, h 

1 — 05 <tH— §ltfKcy:|5]— C^^Wo 40 
[ 0 0 9 1 ] H 1 0 *%ffiOT©ffiA£lCTKK 1 £r* 

[0 0 9 2 ] d 1 Otefct^T, 3 1 W^UhTS«E«tC*f 

-^>^»)f^*WT5^^-^>^$lJ^[pI3g, 3 3» 

*»<B-raiifc«c. *^~->^»JfflJ|n|B3 2, 

0*83 6, RM»M@K3 8a^aviaK3 9(c9r]e so 
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©{f-^&W^TSTV IZ-TEIK. 3 6ttT V U -70 

&§3 5*6©»*K»^>r*j»«^*l(kiftLrfi)B« 

fi#CCX»***«gR, 3 7 «*«aB3 B*6W* 

3h**y*r«4»t#^{cMftum*'r*xtr-* 1 3 8 
# (H-sYNcfi#) , mmmmm^ (v-sync 

V'Ji7iB3 5*6®tf fcl^tR, G, B©& 
aff-^fifc: A / DSHUl/T 7 -f - JU F * U ±«C«ft 3 
ft/c^-££l&?frf &^uv0g3, 4 0tt*nv[plgg3 
93&>6ffl^3*i5R. G, BO^aM-St©**^*^ 5 

>^«U8Piai84 iccj:0H3e3ti**-f 5>ycca^ 
r^rh*io©a«4»*^r4«^iw«aB. 4 

~ist?mmm%3 2 swmimwik 0 cc*r l t»t 
^© * ^ ^ > sow* *mt)-rz> 2 a * > yiniaHBr 

[0093] ^njfeWosa^^^^^aKifcis 
atcj:-5S[a^+ ? ^s^or*^-? ^u^sps btc 

5 b&Ccfc0#a3tl/c*(Dm^ ^7>7'4R, 4 
G. 4Bfr%mtmMZti2>'b<Dtfrti:LXmLXt<> 

[0094] &.±(ommc^x % mfrmmw®&4 o 

Hffc?*-*) *i*;XH2^>Hgtt|plB3aCcm^3 
ft, cncc|&lWLTlBttW6^<t0^a*^ffl«fi4a 

[0 095]«C^ «F»«W»lsIK4 0^6GIBffi© 
iffi«7*- ^ ^IB^C-fe > h IgttHISS 3 a CC tli^^n, 
ChCcraWUT«ll»6CCcfc0»fe*36^««4 a*^ 

>HB«6ia»3 accm^jsn, cti^cipi»!UTigi&gp6 

[0 0 9 6 ] CCDS^, «B B Bl^^Ol/2g»My^ 
/60se c©M«:«F^«3tifclSeiB«. ^feE^. 
[0 0 9 7 ] l/^ot 4 **SS0«CD^B e H ^^g i r 

[0 0 9 8 ] Wc^ot, mfif(D^SW-c«, 

son*, 3>t:*-^^cr)t»«ffia«accs 

«3h6««III4l/t»^^ Tfttot. 16fe 



C8) 

13 

ggil/t S T NM%ffil>fcfgM^'!^ C£«fc 9 
IWfW»#?TCfi±&Sfc«f>. 7*#7-«S«lilT 

ftl>. 

[009 9] JdBXtkM-rH:. XAAct'<*A' 10 

h y ^X|gl6(C|!giD-r. TFT (Thin Film Tr 

ansistor) W<Bmhmttm^tcT-Z><r ■< Zf-? Y V i> X 

[oioo] ifc, ±immmx^ Xv-y-uiffli 
5b*ft&micj:*)&mL,X\.>tcDS. Wi^^^il 
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